Aberrant gene expression patterns in extraembryonic tissue from cloned porcine embryos.
The abnormal development of embryos reconstructed by somatic cell nuclear transfer (SCNT) is considered to be associated with consequent changes in gene expression following errors in epigenetic reprogramming. In this study, we carried out SCNT using donor fibroblast cells derived from 3-way hybrids (Landrace×Duroc×Yorkshire). A total of 655 SCNT embryos were transferred, and 6.97±2.3 cloned fetuses were successfully recovered from three surrogates at gestational day 30. An analysis of the 6.97±2.3 cloned embryos revealed that most had severe extraembryonic defects. The extraembryonic tissue from the SCNT embryos was abnormally small compared with that of the control. To investigate the differentially expressed genes between the SCNT and control extraembryonic tissues, we compared the gene expression profiles of the extraembryonic tissues from gestational day 30 cloned pig embryos with those from the control using an annealing control primer-based GeneFishing polymerase chain reaction. As a result, we found that a total of 50 genes were differentially expressed by utilizing 120 ACPs, 38 genes of which were known. Among them, 26 genes were up-regulated, whereas 12 genes were down-regulated. Real-time RT-PCR showed that apoptosis-related genes were expressed significantly higher in SCNT extraembryonic tissue than in the control, whereas metabolism-related genes were expressed at significantly lower levels in the SCNT extraembryonic tissue. These observations strongly indicate that early gestational death of SCNT embryo is caused, at least in part, by the disruption of developing extraembryonic tissues as a result of aberrant gene expression, which results in abnormal apoptosis and metabolism.